Promoting scientific research into traditional medicine can be a means of preventing the disappearance of the cultural practices of a people and provide a simple and locally accessible therapeutic alternative to local health authorities. In recent times, greater access to industrialized pharmaceuticals has, in general, been accompanied by a decline in medicinal knowledge and the use of plant-based remedies. However, in the Amazon Region, the medicinal use of products derived from plants by local communities continues to be a significant practice. Furthermore, many local indigenous populations depend exclusively on natural products for the treatment and cure of disease (Milliken 1995) . In general, many widely-used plant-derived remedies from the Amazon have never been evaluated in a laboratory or clinical setting. Such investigations generate valuable knowledge on the potential of Amazon biodiversity (Carneiro et al. 2008) .
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Himatanthus articulatus (Vahl) Woodson (Apocynaceae) is a tree found in Panama, Colombia, Peru, Bolivia, Venezuela, Guyana, Suriname, French Guiana and in the savannah regions of the state of Roraima (RR), in the northern Brazilian Amazon (Milliken 1995 , Wood et al. 2001 , Mobot 2007 . In Brazil, H. articulatus is known by the common name sucuba and is therapeutically one of the most widely-used medicinal plants in the northern Amazon Region. According to ethnobotanical sources, H. articulatus is medicinally used by the Macuxi, Maiongong, Taurepang and Ingarikó indigenous groups (Milliken 1995 anti-inflammatory agents, analgesics (Miranda et al. 2000) , antimalarials (Milliken 1995) , antitumor agents, vermifuges, purgatives (Persinos-Perdue & Blomster 1978) , antitussive agents (Elizabetsky & Castilhos 1990) and are important agents in the treatment of blood parasites such as Trypanosoma cruzi and Leishmania donovani (Mesquita et al. 2005) . Antitumor and aphrodisiac properties have been reported for the latex derived from sucuba, which is typically diluted in water and administered orally (Van den Berg 1984) . According to Souza et al. (2004) , plants belonging to the genus Himatanthus demonstrate a large spectrum of anti-bacterial activities. Also, sucuba is commonly sold for use as an antimicrobial agent in popular markets in RR. No previous investigation of the antibacterial or antifungal activity of H. articulatus is available in the literature, although antimicrobial activity has been reported for other Himatanthus spp. (Morel et al. 2006) .
It is known that microorganisms frequently become resistant to conventional antimicrobial agents, so the utilization of natural antimicrobial agents could represent a low-cost alternative therapy for traditional communities from the Brazilian Amazon. Also, chemical studies of antimicrobial plant extracts could reveal new substances with potential usefulness as antimicrobial drugs or as models for the development of new drugs. Thus, the aim of the present work was to evaluate the antibacterial and antifungal potential of leaf, bark and branch wood extracts and the latex of H. articulatus against the growth of several human pathogenic bacterial and fungal strains.
According to statistical data available from the Laboratório Central de Roraima (LACEN), which is located in Boa Vista, the capital of RR, for the period of 2004-2007, Escherichia coli was responsible for 80% of the clinical cases of genital and urinary infections, Staphylococcus aureus was responsible for 90% of eye infections, pyodermitis septicemias and hospital infections and the fun-gus Candida albicans was the etiological agent in 70% of cutaneous and mucous membrane infections. These data from local clinics led us to conduct this screening study with the above-mentioned clinically relevant species. Bacillus subtilis was used as a control strain.
The microorganisms used in this study were both standardized strains from institutional collections, as well as field isolates. Field isolates can sometimes have an advantage over standard strains in that they often reflect the contemporary genetic profile of microorganisms and fungi in the clinical or field setting. This genetic difference can be important for assessing the relevance of medicinal plants which should be active against field and standard strains. The standard bacterial strains used were: S. aureus ATCC (American Type Culture Collection) (12600) Solvents were purified by fractional distillation before use. Dry, powdered plant components were continuously extracted in a soxhlet apparatus with methanol. Continuous extraction was also performed, first with hexane, then ethyl acetate and finally methanol, on another portion of plant materials to yield extracts of increasing polarity. After extraction, the solvents were removed by rotary evaporation and the resulting residues were further freeze-dried and stored at -19°C. The latex obtained directly from bark incisions in the procedure described above was freeze-dried (-19°C) .
The Kirby-Bauer disc diffusion method (Bauer et al. 1966 ) is based on the inhibition of microorganism growth on the surface of culture medium inoculated with test microorganisms (Koneman et al. 1999 ). This method was used to determine the rate of inhibition in the growth of bacteria and fungi by plant extracts and latex. Bacterial colonies were diluted in sterilized water to a turbidity of 0.5 on the MacFarland Scale. MuellerHinton agar plates were then inoculated by swabbing with the bacterial suspension. The fungi were diluted in sterilized water to the same turbidity as described above for bacteria and then inoculated onto Sabouraud agar plates. Each dry extract was dissolved in methanol using a micropipette and the resulting solutions were applied to blank filter paper discs (6 mm). The discs were then allowed to dry in an oven at 37ºC for 48 h before being placed on the surface of the agar on each plate. The extracts were diluted in methanol and the resulting solutions were applied to discs. The evaporation of solvents resulted in the generation of discs with concentrations of 1.0, 0.5 and 0.25 mg extract/disc. Similarly, latex was diluted in methanol and applied to the discs in the above-mentioned quantities. These discs were applied to inoculated agars in triplicate for determination of the minimum inhibitory concentrations, average inhibition halo diameters and standard deviations. The plates were incubated at 36°C for 24 h and the growth inhibition zones were recorded. The diameter (12 mm) of the inhibition halo of the commercial antibiotic vancomycin (30 µg/disc) (Lorian) was used as positive control for all test microorganisms used. Essentially the same procedure was employed to evaluate antifungal activity towards C. albicans, using vancomycin as positive control. As a means of standardizing and comparing results of antibacterial and antifungal screening of extracts, an extract with a bacterial or fungal inhibition zone ≥ 12 mm was considered to be active and an extract displaying an inhibition zone ≤ 6 mm (absence of inhibition zone) was considered inactive.
In general, screening of H. articulatus leaf, bark and branch wood extracts and latex revealed extractorganism-specific antibacterial and antifungal activities. Thus, all extracts [hexane, ethyl acetate, methanol (direct or sequential extraction) of all plant constituents] and latex were totally inactive against ATCC and clinical E. coli. Also, hexane and ethyl acetate extracts of all tested plant components were totally inactive against ATCC and clinical isolates of C. albicans, B. subtilis and S. aureus. Among the extracts, inhibition of bacterial and fungal growth was only observed for methanol extracts of H. articulatus prepared using sequential or direct extraction (Table) . Leaf methanol extracts of H. articulatus inhibited S. aureus, bark and leaf methanol extracts were active against B. subtilis and all methanol extracts and latex displayed inhibitory activity against the fungal species, C. albicans. Latex exhibited antifungal activity, but not antibacterial activity.
Chi-square statistical analysis showed that there was no difference between the sensitivity of ATCC and clinical strains, nor was there a significant difference between tests performed at 0.5 and 1.0 mg sample/disc. All active extracts and latex resulted in inhibitory minima greater than 0.25 and less than 0.5 mg/disc. The only significant differences observed were between the inhibitory efficiencies of the methanol extracts and latex. The following decreasing order of inhibition could be established for leaf (44%), bark (32%) and branch wood (16%) extracts, as well as latex (8%).
The H. articulatus latex used in this study displayed antifungal properties and was obtained using the common method of swabbing incisions made in the bark with water, which is a highly polar solvent. The antifungal and antibacterial properties displayed by H. articulatus methanol extracts are also noteworthy given the high polarity of this solvent and its affinity for alkaloids, iridoids and terpenes, among others (Matos 1989) . According to the phytochemical literature, many of these polar com-pounds have been reported in Himatanthus spp. (AbderKadel et al. 1997 , Veloso et al. 1998 , Wood et al. 2001 , Souza et al. 2004 , Mesquita et al. 2005 . Furthermore, the fact that low (hexane) and medium (ethyl acetate) polarity extracts displayed no inhibitory activity whatsoever further points to the probable polar nature of antifungal and antibacterial substances present in H. articulatus.
E. coli strains were the only Gram-negative bacteria used in this study and were resistant to all extracts and latex. This resistance may be explained by structural differences in the cell membranes of Gram-negative and Gram-positive bacteria. In general, Gram-negative bacteria have two cell membranes while Gram-positive bacteria have only one. Thus, the double membrane in Gram-negative bacteria is associated with lower membrane penetration by extracts or other substances and a greater difficulty for bioactive substances to reach active sites, as compared to Gram-positive bacteria (Koneman et al. 1999) . 
